Bronchiolitis and pneumonia is an important cause of mortality and morbidity in children. Various risk factors make these children more prone for this illness. There is limited data on the risk factors from this part of the world. Moreover there is a significant clinical overlap between bronchiolitis and pneumonia thus necessitating the need for evaluating their demographic difference.
Objective
To evaluate the modifiable demographic risk factors for bronchiolitis and pneumonia in children less than 2 years.
Method
A prospective, comparative hospital based study undertaken during March 2012-March 2013 in Manipal Teaching Hospital, Pokhara. Altogether 200 cases of bronchiolitis and 200 cases of pneumonia, in the age group of 2 to 24 months, were randomly selected for comparison of risk factors as per a predesigned proforma. A 'p' value of <0.05 was considered statistically significant. Data was analyzed by using SPPS version 16.
Result
The significant risk factors for bronchiolitis were age < 6 months (p<0.001), prematurity (p<0.001),male(P<0.04), younger maternal age (p< 0.009), poor maternal knowledge (p<0.013), air pollution and lack of ventilation (p<0.001), exposure to cooking fuel -kerosene (p<0.007), firewood (p<0.001) , tobacco smoke (p<0.001), overcrowding (0.008), winter season (p<0.015), domestic pets (p<0.003), low birth weight (p<003), use of animal milk (p<0.001).The significant risk factors for pneumonia were age 13 months-24 months, maternal age 26-35 yrs (p<0.009), female (p< 0.04), malnutrition, lack of Vitamin A supplementation and immunization (p<0.001).
Conclusion
Most of the risk factors for bronchiolitis and pneumonia identified in this study were modifiable; hence could be prevented to decrease the burden of both the diseases.
INTRODUCTION
Pneumonia and bronchiolitis are the commonest acute lower respiratory infections (ALRI) and represents one of the major health problems in children especially in the developing world including Nepal. Of the 6.3 million children who died before age 5 years in 2013, 51.8% (3.257 million) died of infectious causes and Pneumonia was responsible for the deaths of 0.817-1.057 million children, which represents 14.9% of all deaths in this age group. 1 Bronchiolitis is also a significant cause of respiratory disease worldwide. According to the World Health Organization (WHO) bulletin an estimated 150 million new cases of bronchiolitis occur annually and 95% of all cases occur in developing countries. 2 Inspite of the high incidence, there are very little information on the risk factors for these problems in the population of this region of Nepal. Hence, the present study was designed to identify and compare the various modifiable risk factors so that it could be corrected reducing the incidence and prevalence of both the diseases.
METHODS
A hospital based comparative prospective study, conducted for a period of 1 year (March 2012 -March 2013) in the department of pediatrics, Manipal Teaching Hospital, Pokhara. Out of 5800 respiratory cases during the study period there were 650 children belonging to age group two month to 24 months. Two hundred cases of pneumonia and 200 cases of bronchiolitis who fulfilled the criteria for the study were selected and remaining 250 cases were excluded [230 cases had doubtful clinical, laboratory or radiological findings and 20 cases fulfilled the criteria for pneumonia but were excluded in order to compare equal number of cases in both groups]. These children were randomly selected from the outpatient and inpatient department of pediatric. The cases were examined and necessary information was collected in predesigned proforma, where special emphasis was on the age, gender, birth characteristics, socioeconomic factors, housing conditions, overcrowding, passive smoking, breast feeding, maternal age, education and knowledge on ALRI. All were subjected to total white blood cells and differential count (WBC), C -reactive protein (CRP) and radiological evaluation.
Group 1 Bronchiolitis (n=200): diagnosis was based upon coryzal symptoms followed by dry wheezy cough, signs of respiratory distress and fine inspiratory crackles/high pitched expiratory wheeze on auscultation. 3 They had either normal WBC count [6000-17,500/mm3] or negative CRP and most had normal to hyperinflated lung field on Chest X-ray. 4 
Ethical committee approval
Preceding the study, ethical approval from the institutional research ethical committee and written consent from parents was also obtained.
Inclusion criteria:
Age two months to twenty four months with pneumonia or bronchiolitis and both first and recurrent episodes were included.
Exclusion criteria:
Age below two and above 24 months, hospital acquired and aspiration pneumonia; other causes of respiratory distress like congestive heart failure and metabolic acidosis, congenital heart disease, chronic lung disease any congenital anomaly of airway and any genetic problems.
Some definitions of risk factors used in the study -1) Gestation Age: Term: 37-42 completed gestation age.
Preterm: < 37 gestation age.
2) Socioeconomic status (SES):
Assessed using Modified Kuppuswamy's Socioeconomic Status Scale in context to Nepal. 8 This modified scale retains the educational and occupational criteria used for India. The family income is converted to Nepalese Rupees (NPR) in order to modify the economic criteria. To obtain the appropriate income groups in Nepal, all income groups in the modified scale are multiplied with the conversion factor. 
Occupation Score
Profession 10
Semi-Profession 6
Clerical, Shop-owner, Farmer 5
Skilled worker 4
Semi-skilled worker 3
Unskilled worker 2
Unemployed 1 ** In this study SES was categorized as: High = Upper (I), Middle = Upper middle (II) and lower middle (III), Lower = (Upper lower (IV) and Lower (V)
Knowledge on ALRI:
Mothers who could at least say there is cough rapid breathing, difficulty in breathing and chest indrawing in ALRI was considered to have good knowledge.
Atmospheric pollution:
Air pollution, house ventilation and indoor pollution was considered.
Exposure to smoke:
Exposure to cooking fuel -kerosene, wood, gas and tobacco Smoke was considered.
Overcrowding:
Overcrowding was defined as when there were more than two people for each room in the house. 
RESULTS
It was noted that peak age for bronchiolitis was 2-6 month with mean age 9.03±4.74 while peak age for pneumonia was 13-24 months with mean age 12.21±4.96 [Fig 1] . The socio-demographic risk factors are shown in 
DISCUSSION
Many studies have been carried out on various risk factors like environmental, nutritional, behavioral, socio-economic and demographic for pneumonia and bronchiolitis individually, but there are hardly any comparative studies done. Hence, in this study the risk factors were compared between bronchiolitis and pneumonia. To make a better comparison, equal number of children between age 2 months to 2 years were chosen as this is the age in which bronchiolitis occurs and also the burden of pneumonia is likely to be highest. 11 Even in Nepal, similar\scenario was reported where 52.0% children below two years of age had ALRI, where 68.4% had pneumonia and 31.6% had acute bronchiolitis. 12 In this study, bronchiolitis was noticed more during infancy with peak at 2-6 month of age. Highest risk of bronchiolitis at 3-6 months was also observed in another study. 13 The reason for higher rate of bronchiolitis during infancy is that 75% of cases of bronchiolitis is caused by Respiratory Syncitial Virus (RSV) and around 70% of all infants are infected with RSV in their first year of life.
14 Infants younger than 6 months are more severely affected with bronchiolitis because of their smaller, more easily obstructed airways and their inability to clear secretions. According to other authors higher incidence of pneumonia was reported in children less than one year. 15 But in our study the peak age for pneumonia was at 13-24 months. The possible explanation for this may be a good breast feeding practice in the country during infancy which is a protective factor for pneumonia. Beyond infancy, there is cessation of breast-feeding, degradation of maternal antibodies which was passively transferred during birth, and attendance at child-care centers hence increasing the incidence of pneumonia.
Bronchiolitis occurs 1.25 times more frequently in males than in females; the exact reason for this difference is unknown. 16 We also found an increased risk of bronchiolitis in boys compared to girls. Comparatively in this study, girls had more pneumonia (55.4%) than bronchiolitis (44.6%). The explanation may be that girls in this gender bias country maybe more malnourished than boys, again a significant risk factor for pneumonia. However the relation of malnutrition with sex was not assessed in this study.
Like in other studies, preterms and LBW were significant risk factors for bronchilitis. 17 They tend to have impaired lung function either due to bronchopulmonary dysplasia secondary to mechanical ventilation or to disruption of integrated development of airways and alveoli. 18, 19 A significant difference was noticed with younger maternal age for bronchiolitis (p<0.009). This was also noted by Martinez et al. 20 Mothers in pneumonia group had better knowledge on ALRI than mothers in bronchiolitis group (p<0.013). The reason for this maybe younger age of mothers in bronchiolitis group with less experience.
Both indoor and outdoor air pollution, exposure to smoke was highly significant risk factors for bronchiolitis. The main source of indoor air pollution globally is the combustion of biomass fuels (wood, dung, charcoal) as this is the main source of domestic energy. They produce small amounts of energy but large amounts of indoor pollutants. Combustion of biomass fuels emits a variety of pollutants including, nitrogen dioxide (NO 2 ), carbon monoxide (CO), sulphur dioxide (SO 2 ) and hydrocarbons. Various studies, [have reported higher incidence of ALRI where wood was used for fuel. 21, 22 Investigators in both industrialized and developing countries have demonstrated a 1.5 to four-fold increased incidence of pneumonia among children whose parents smoke. 23 In this study bronchiolitis was significantly high than pneumonia when exposed to tobacco smoke.
Similar to other study, winter season was significant risk factor for bronchiolitis. 24 We found no clear seasonal variation for pneumonia. But seasonal trends in the incidence of ALRI and invasive pneumococcal disease have been described, with highest incidence in the spring and lowest in the fall. 25 The lack of seasonal variation for pneumonia in this study could reflect the similar growth patterns of various infectious agents throughout the year. Similar to other study, exposure to domestic animal & pets was another significant risk factor associated with bronchiolitis. 26 Other significant risk factors noted in this study were malnutrition, lack of Vit A supplementation, introduction to cow's milk and lack of immunization. Investigators have documented a 12-to over 20-fold greater incidence of pneumonia in undernourished children due to decreased immunity, 27 Vitamin A deficiencies, which often accompany protein-calorie malnutrition, results in keratinization of the respiratory epithelium and depression of immune response, thus presumably decreasing both local and systemic resistance to bacterial colonization and infection. Bloem have suggested a two-to four-fold increase in the relative risk of ARI with vitamin A deficiency. 28 Similar to this study, other authors have also observed lack of immunization and early introduction of cow's milk as risk factor for pneumonia. 29, 30 Since the risk factors for bronchiolitis were found to be similar to triggering factors for bronchial asthma a family history of bronchial asthma and atopy should have been considered in this study. Though bronchiolitis is mostly due to infection by RSV, the pathogenesis and pathology following the infection is similar to that of bronchial asthma. A Study states that a pre-existing atopy may be a marker for more severe bronchiolitis. 31 This may be the reason why the triggering factor for bronchial asthma and risk factors for bronchiolitis is similar.
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CONCLUSION
The present study has identified and compared various modifiable risk factors for bronchiolitis and pneumonia which can be tackled by effective education of the community. These data are important to establish further studies which may give a guide for specific interventions and help to decrease the burden and trends of disease for both outpatient and inpatient visits.
Limitaions of the study
The limitations of this study are 1) Diagnosis of bronchiolitis and pneumonia was made on clinical grounds due to lack of facility for isolation of virus and in maximum cases of pneumonia blood culture are negative. Hence there could be some overlapping of cases. 2) This is only a hospital based study so a community based study with larger population could give better results.
